Since the conventional current account uses cash-flow accounting, it is potentially devoid of economic meaning. Assessing foreign assets at market values and including expected transfers from abroad, this paper reports two measures of the external surplus that are grounded in economic theory. The first measure is the aggregate generational current account, annual differences in the sum of net foreign assets across all current and future generations. The second measure is the generational profile of net foreign assets in a benchmark year. These ideas are implemented with data from Korea.
Introduction
By now it is well known that the conventional government deficit is flawed. There are two major criticisms. First, Eisner (1989) emphasizes that it does not account for changes in the value of the stocks of central government assets and liabilities. Second, Auerbach and Kotlikoff (1987) and Auerbach et al. (1994) argue convincingly that changes in the conventional measure of the government deficit are not related in any meaningful way to changes in agents' utilities. Fisher (1995) showed that their logic carries over to the open economy.
Why do we economists compile and analyze macroeconomic statistics? Any thoughtful answer will eventually appeal to a notion of human welfare. Economic statistics, however, are typically compiled in calendar time, and they may not be measured in a way that relates them directly to the agents in an economy. Since capital markets allow agents to smooth consumption, anticipated future transfers may affect agents as much as current payments. Kotlikoff (1993) emphasizes that the real effects of such transfers ought to be part of any proper measure of the government deficit, and he argues that changes in government policy can only be understood within the framework of generational accounts. 1 The current account includes transfers too. Thus all the criticisms leveled against conventional government deficit are also true for it. Unilateral transfers are not a small part of the external account; net military transfers and net unilateral transfers have accounted for about 15% of the US current account deficit in the last decade.
2 Since international capital markets also allow agents to borrow in anticipation of future receipts, there is no simple relationship between current transfers and the utility of domestic and foreign agents.
Using this simple observation, Fisher (1995) showed that the conventional current account is not well defined. In particular, for any description of countries' unilateral transfers, there is an implementation of these transfers such that any country's conven tional current account satisfies any exogenous constraint. The intuition is that a coun try can always delay unilateral transfers to abroad and make its conventional current account surplus as large as necessary. Since agents can borrow against anticipated future transfers, delaying a transfer will not affect an agent's consumption choices if future receipts maintain his real income in every state of the world. But then the real effects of international economic policy are fully reflected only by expected transfers from abroad. This argument is true for the government deficit as well. Since Auerbach et al. (1991) are interested in how government deficits transfer resources between generations and between agents in the same generation, they construct measures for representative males and females in different cohorts. Of course, external deficits matter for a differ ent reason. The international economist studies how fiscal policy affects aggregate trade flows between countries.
Thus our first measure, called the aggregate generational current account, keeps track of the sum of expected net transfers to abroad, and it does not take explicit intergenerational transfers into account. Hence, this measure is easier to construct than Auerbach, Gokhale, and Kotlikoff's generational accounts because it is not designed to keep track of transfers between males and females or between those alive and those not yet born. If countries can tax only their own citizens, then a worsening of the aggregate generational current account indicates that some domestic agent (alive or not yet born) will suffer decreased utility.
Our second measure, called the generational profile of net foreign assets, keeps track of private and public assets and allows for generational heterogeneity. Since different generations have different patterns of historical asset accumulation, changes in inter national economic conditions will affect cohorts disparately. The value of a genera tion's private assets is the market value of its own net international investment position, but we assume that public assets are shared between current and future generations. For example, the stock of central bank reserves generates a flow of income that is divided equally among current and future domestic residents. The stock of economic and military aid likewise generates a flow of income for all generations alive during the course of these expected transfers.
What are the properties of an ideal measure of the external surplus? A good measure ought to reflect accurately the change in the real value of net foreign assets. It should possess four properties. First, it should be invariant with respect to propor tional changes in all the prices in the world economy. Second, it ought to be related transparently to agents' utilities. Third, it should incorporate foreseeable changes in net foreign assets. Fourth, it ought to be independent of transfers among the agents in the domestic economy.
Constructing any ideal measure is a part of the theory of index numbers, and dealing in depth with issues of aggregation and proper price indices is beyond the scope of our work. Still, the conventional current account surplus is reported in current prices, and it is thus not very informative in an inflationary environment. Fisher's (1995) aggregate generational current account deflates the stock of net foreign assets by nominal interest rates that include both a real discount factor and a realized inflation rate, and thus it deals in part with the effects of inflation.
Any measure of the external surplus that is related to the well-being of domestic residents must take into account changes in the market values of foreign assets. Both of our measures do so, and an increase in the aggregate generational current account shows that some domestic resident has higher wealth abroad. Moreover, the generational profile of net foreign assets shows exactly which domestic cohort has higher foreign wealth.
Since our measures also incorporate an estimate of the present value of expected public transfers from abroad, they actually include foreseeable changes in the value of net foreign assets. Finally, our measures are independent of transfers among domestic residents. Only if these transfers change the conventional trade surplus will they appear in either measure. Thus our standards have several of the properties of an ideal measure.
In the next section we describe our two measures from a theoretical perspective, and then we implement them in the third section with data from Korea. That country serves as a good example for two reasons. First, the Korean economy is one of the most rapidly growing economies in the world. Hence, it is interesting to examine the extent to which constraints on the external account have hampered Korea's growth. Second, the Korean economy has received unilateral aid transfers for a considerable time. Indeed, the existence of foreign aid institutions and programs over a long period, especially during and after the Korean war, enables us to predict aid flows and to calculate the expected time of their duration, taking economic, social and political considerations into account.
A Simple Economy
Consider a world economy with uncertainty, and with a slight abuse of notation let S = {0,1, . . . , S} be the set of states of nature. We will identify the initial element of S with the current period, and its other elements are an exhaustive description of an uncertain future. For simplicity we will analyze an exchange economy, but it will become apparent that the force of our arguments still applies to an economy with production. Let the index set of consumers be I = D ∪ F, with D ∩ F = ∅; then i ∈ D is a domestic resident and i ∈ F is a foreigner. In each s ∈ S there are L physical commodities. Finally, the agents trade K assets in state 0. Following Radner (1982) , we shall assume that an asset is a title to receive r sk units of good 1 in state s ∈ S − {0}. The price of asset k is q k . Radner's framework allows for a simple description of a wide class of economies, even those with incomplete asset markets. 
where we are explicitly allowing unlimited short sales. Now let
L be the vector of spot prices for the L commodities in state s, and q = (q 1 , . . . , q K ) ∈ U + K be that of asset prices in state 0. We shall assume that the domestic government levies lump-sum taxes and transfers on all the agents in the world economy. These taxes are state-contingent, and those that accrue to agent i in state s are denoted by τ s i . If τ i s < 0 for some i ∈ F, then a foreigner receives transfers from the domestic government. The government finances its fiscal policy with the portfolio z g ∈ U
K . An equilibrium is a list of prices p = {p s } s∈S and q and corresponding consumption plans x* = {x* i } i∈I and portfolio plans z* = {z* i } i∈I such that:
(ii) q z ≤ τ and 0 ≤ τ + p z r
This definition requires materials balances in each state of nature, and it states that no asset is in positive net supply in the initial period of the economy. It also requires that the government's budget be balanced in every state of nature. Further, it allows agents to trade assets and thus transfer purchasing power across states of nature, but it does not assume that asset markets are complete. Now let prices (p, q) and the corresponding plans (x*, z*) be an equilibrium. Then the conventional current account at time 0 is:
(1)
Equation (1) states that the conventional external surplus is the sum of the trade balance and net unilateral transfers. Consider a tax in the amount τ 0 i = q 1 levied by the domestic government on some i ∈ F. Assume further that this tax is fully offset by a corresponding subsidy of τ s i = −r s1 p s1 in each state in the next period. This tax increases the conventional current account surplus at time 0; in essence, it is an exogenous increase in the excess demand for foreign assets. Of course, the offsetting future transfer increases the current account deficit in the next period by the amount p s1 r k1 . But the scheme of taxes and transfers is chosen so that it leaves goods and asset prices and each agent's equilibrium allocations unchanged. Also, as long as r sl ≥ 0 and agent i's marginal utility of income is welldefined in each state, we can choose prices so that
where µ i is the shadow value associated with consumer i's budget constraint in state s.
s Thus the rescheduling of transfers satisfies the government's budget constraint. How should one interpret the rescheduling of these unilateral transfers to abroad? If the domestic country has a fiat asset that is valued in every state of nature, then the government improves the conventional current account simply by delaying payments to abroad and promising foreigners repayment of principal and interest in the next period. If domestic economy has no such asset, then the timing of transfers is a rescheduling of sovereign debt that leaves the present value of debt service unchanged in every state of the world. This "infusion of foreign official capital" leaves the present value of the equity of any international creditor unchanged, but it allows the conven tional current account of the debtor country to be anything.
None of our arguments depends upon the number of goods, countries, or assets available in the world economy. Also, it is clear that these ideas are still true in an economy with production, as long as firms' investment decisions are described care fully in an environment of incomplete markets. Thus we have established that the conventional current account in all but the final period is arbitrary, and the natural generalization to an economy with infinitely many periods is also true: the conventional current account is not well defined at any time! The force and generality of the argument stems from the fact that conventional macroeconomic statistics are often only cashflow accounting conventions that may have very little to do with economic well-being.
What are meaningful measures of a country's external surplus? In this paper, we propose two measures. The first is annual changes in the stock
where π(s|0) is the conditional probability that state s ∈ S − {0} occurs. This measure is the aggregate generational current account, and it incorporates changes in both the market value of a country's net international investment position and in expected unilateral transfers from abroad.
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The second measure captures the full generational heterogeneity inherent in an actual economy. Consider a partition of the index set D into D 1 ∪ . . . ∪ D n ; one can now define the stocks
If this partition corresponds to age cohorts, then the list
is the full generational profile of net foreign assets given the information set in state 0. We have assumed that expected transfers from abroad are shared equally by agents in each generation, perhaps even by those not yet born, but the ownership of private net foreign assets is determined by individual investment decisions. Consider a change in the exogenous variables or stochastic process describing expec tations such that (2) or some element of (3) increases. Such a change has at least three interpretations. First, there has been a capital gain in the value of net foreign assets. Second, real interest rates have changed. Third, the domestic currency has experienced a real depreciation. The crucial point is that each of these phenomena must affect the utility of some or all agents in the domestic economy, unlike changes in the conven tional current account.
Here is the essence of the paradox. On the one hand, cash flow accounts are measured quite precisely, but robust theoretical arguments show that they are poten tially devoid of economic meaning. On the other hand, generational accounts and our definitions of the external surplus are measured imprecisely, but they do have sound foundations in economic theory. So one is caught between Scylla and Charybdis. Is it more useful to accept an accurate measurement of a meaningless number or to attempt a rough measure of a useful economic concept? Recognizing the need for some heroic assumptions, we turn our attention to the latter endeavor.
Implementing these Measures
The actual derivation of the aggregate generational current account consists of two main parts: (1) computing the market value of a country's net international investment position; and (2) calculating the present value of the net expected transfer payment from abroad. In essence, the aggregate generational current account treats expected transfers from abroad as assets and capitalizes them. Of course, such transfers have been a main source of financing imports into Korea, but there has been a secular change in the composition of the source of financing of international transactions. During the first two decades after World War II, the main source of financing imports was foreign aid intermediated by international institutions. However, after 1965, the United States of America became the primary contributor of the aid to Korea and committed implicitly to providing long-term loans as a means of continuing support. Appendix 1 gives a detailed description of the data that we discuss in the next four subsections. It is important that the reader keep in mind that almost all of our data are assembled from information not reported directly in Korea's balance of payments. For example, the data on private assets and liabilities held in won are derived from surveys of the domestic financial sector, and the data on expected economic and military transfers come from idiosyncratic sources, not from the line in the balance of payments that reports unrequited transfers. The market value of foreign direct investment is calculated using country-specific stock market indices. As the reader shall see below, our measure of the aggregate generational current account is highly correlated with the historical values of the conventional measure of the current account. This fact is reassuring, and it lends confidence to our empirical analysis.
The Net International Investment Position
The first big step is to calculate Korea's net international investment position. We followed Ulan and Dewald's (1989) technique of evaluating foreign assets at market value. Calculating Korea's net international investment position is accomplished in three steps. First, we used the table in the Bank of Korea's Economic Statistics Yearbook reporting the assets of the central bank to determine the annual stocks of official reserve assets. We did not exclude the value of gold holdings because they were indeed an international asset for Korea, especially under the Bretton Woods System. Second, we determined Korea's private foreign assets and private foreign liabilities from the two tables in the Economic Statistics Yearbook entitled "Monetary Survey" and "Foreign Exchange Assets and Liabilities (Summary)." The former reports private assets and liabilities that are intermediated by the Korean banking system, and the latter reports private assets and liabilities that are held in foreign currencies. The first table reports the flow of funds for the domestic financial sector in won, and the second table reports the dollar values of Korea's assets and liabilities denominated in foreign currencies. We used end-of-year market exchange rates as reported by the Interna tional Monetary Fund in International Financial Statistics to convert the domestic flow of-funds data from won into current dollars.
Third, we used the balance-of-payments data on long-term capital transactions from Economic Statistics Yearbook to determine the annual flows of both foreign direct investment into Korea and Korean foreign direct investment abroad. Again following Ulan and Dewald, we used stock market indices reported by the IMF in International Financial Statistics to convert these flows into stocks of the market values of both inward and outward foreign direct investment. 7 The data on outward direct foreign investment are reported by region in Economic Statistics Yearbook. These data are broken down into the following areas: Southeast Asia, Mid-Asia, North America, Latin America, Europe, Africa, and Oceania. We used stock market indices for Aus tralia, the United States of America, Japan, and Germany to determine the market value of Korean outward foreign direct investment and GDP deflators to determine the market value of Korean investment in Saudi Arabia, Liberia, and Panama. 8 The book value of Korean inward foreign direct investment was marked to market using an exchange rate index and the Korean stock market index reported in Economic Statis tics Yearbook. Summing the calculations from these three steps gives Korea's net international investment position, taking public and private assets into account.
The Capitalized Value of Expected Unilateral Transfers
The second step entails capitalizing expected net transfers from abroad. We analyzed two kinds of unilateral transfers: military aid and economic aid. The data on economic aid come primarily from the Bank of Korea's Economic Statistics Yearbook, and those on military aid are derived from Hwang et al. (1990) . Because much of the information related to the military policy is classified, we may not have captured all military transfers into Korea. Still, we have included a large part of expected unilateral military transfers.
We assumed throughout that Korea had no long-term commitments to pay unilateral transfers to any other country. Hence, we are capitalizing only an expected inflow of military and economic transfers from abroad. Also, our calculations for military aid assume that such aid is provided entirely by the United States of America.
We did not simply capitalize transfers from abroad by assuming that they would continue into perpetuity. Instead, we determined the expected durations for the two kinds of unilateral payments for the different periods of post-war Korean history. Because it is an expected unilateral transfer payment, the duration of aid flow should be based on the social, political and economic situations involved around the announce ment of the aid program. We classify the expected duration of the aid flow into five categories, with durations of 1 year, 5 years, 10 years, 15 years, and perpetuity. Once we have postulated the duration of an aid flow, we capitalize its value using market (dollar) interest rates during the years of its duration. Hence, a grant of $1 million with an expected duration of five years has a capitalized value of ∑ s t = + t 4 ( t δ s ) millions, where
−1 is the market discount factor from period t to s, 1 + i j is the gross nominal interest rate from period j to j + 1, and t δ t = 1. The art of constructing expected unilateral transfers consists in positing the duration of transfers from abroad, and we used the accounts of Korean economic development in Kim (1970) and Kwon (1990) to form our judgments about the expected duration of economic aid flows. We make explicit our assumptions about the duration of both kinds of aid flows in Appendix 2. 
Changes in Net Foreign Assets Broadly Defined
The penultimate step in computing the aggregate generational current account is to add the capitalized value of expected unilateral transfers to the net international investment position. Then one takes first differences to arrive at the final numbers. Table 1 presents our computations for these historical data. Figure 1 presents historical data contrasting the aggregate generational current account with the conventional current account. Notice that the aggregate generational current account showed several large surpluses during the 1950s. This fact reflects the large capitalized value of aid flows that occurred during and after the Korean War. Also, the sharp deterioration of the aggregate generational current account in 1961 reflects the reduction in expected transfers from abroad owing to worsening diplomatic relations with the United States of America in the wake of the military coup of that year. Since expected aid flows were largely curtailed by the last decade, the sharp surpluses in the late 1980s reflects the rise in the dollar value of Korean assets, owing to the rapid appreciation of the yen and other currencies against the dollar in those years. The aggregate generational current account shows generally smaller deficits than the conventional current account in most of these years because expected trans fers from abroad have been an important element of the external balance for Korea.
The two measures of the current account are highly correlated, although the aggre gate general current account is more volatile than the conventional current account, just as the price of a common stock is more volatile than its underlying stream of dividends. The mean value of the aggregate generation current account is higher than that of the conventional current account during this period, but, using the Procrustean assumptions of normality and independence of the two processes, one cannot reject the null hypothesis that the two measures are drawn from distributions with the same first moments. Finally, the aggregate generational current account is more frequently in surplus than the conventional current account, reflecting that the capitalized value of expected transfers from abroad has been significant for Korea. The wide swings of the aggregate generational current account in the 1950s repre sent changes in the present value of expected military aid flows. The large drop in 1961 reflects the diplomatic uncertainties about receipts of foreign aid after the coup that brought Park Jeong Hee to power. As the present value of expected foreign aid has decreased, the aggregate generational current account follows the conventional meas ure quite closely. This fact confirms the validity of our approach because almost none of our data are drawn from traditional balance-of-payments statistics.
The Generational Profile of Net Foreign Assets
The aggregate generational current account provides the foundation for determin ing the generational profile of net foreign assets. Breaking down the ownership of assets by population cohort entails two steps. First, we keep track of the ownership of private net foreign assets. Second, we describe an explicit rule for allocating the ownership of public assets that include capitalized economic and military aid and the interest income from the central bank's stock of foreign exchange reserves.
We define a cohort to be all domestic residents born during the five-year period centered around its reference year; thus the generation labeled 1911 consists of all residents born between 1909 and 1913, who have survived until our population bench mark in 1993. Using the United Nations' estimates of the populations of each cohort, we assumed arbitrarily that 6% of each generation died in every quinqu ennium. For example, our oldest cohort was estimated to consist of 309 thousand souls in 1993, and we imposed that there were 309(1.06) 6 thousand people in that generation in 1963.
The National Statistical Office's Annual Report on the Family Income and Expendi ture Survey gives annual data on average household incomes and expenditures begin ning in 1963; these data are broken down by the age of household head in a manner that corresponds to our generations. Using the contemporaneous population esti mates, we imputed the share of national savings accruing to a cohort in each calendar year. Then we used these shares to allocate annual flows of private net foreign assets. We updated these estimated shares using our population estimates and subsequent data from the Family Income and Expenditure Survey for each quinquennium between 1968 and 1988. Since a household becomes economically active in these data when its head reaches 24 years of age, we were adding new generations every five years. Thus, by 1988, we are following 12 different economically active generations. Each has different vintages of net foreign assets, and thus every group is affected disparately by changes in the market value of private net foreign assets.
Public net foreign assets consist of economic and military aid and the assets of the central bank. We assumed that these assets are allocated equally among the agents alive during the course of the projected aid flows. Also, we assumed that the reserves of the central bank are a financial buffer held to smooth fluctuations in the future external balance, and thus we allocated an equal amount v of reserves per capita to all current and future domestic residents. Let V be the value of central bank reserves in the benchmark year; we allocated them according to the budget constraint where N 0 is the total population, g is the forecast population growth rate, and i is the nominal interest rate, all in 1990. We assumed that the population growth rate was 1.5% per annum, near its historical average in the last two decades. Table 2 reports the results for the benchmark. Older generations were most active when Korea borrowed net foreign assets, and their generational profiles are smallest. Middle-aged residents have some positive net foreign assets because their peak savings years occurred when Korea began to increase outward investment. Also, younger residents and those not yet born have "accumulated" $112 in net foreign assets, the per capita annuity implicit in the central bank's foreign exchange reserves in 1990. At the beginning of this decade, projected economic and military aid flows were expected to last for only one year; thus the capitalized value of these flows for the unborn was zero. Table 2 also explores two policy scenarios. The first involves a 30% depreciation of the won; it is modeled as a capital loss in the value of private liabilities to foreigners owed by domestic residents. This depreciation is thus a real loss for foreigners, and the third column of Table 2 shows that it Pareto-dominates the benchmark for domestic residents. The second scenario is one of projected zero population growth. Now the same amount of reserves can be spread among fewer current and future residents. This situation represents again a Pareto improvement over the benchmark for the domestic residents.
9 Note also that one cannot Pareto-rank the first and second scenarios; agents who owe liabilities to foreigners prefer the depreciation, but generations who are not yet economically active prefer zero population growth since they are granted a larger share of the central bank's reserves.
Conclusion
We have constructed the first measures of an external deficit that are fundamentally related to human welfare. A worsening of the conventional current account need not indicate that a domestic resident will experience decreased utility. But a deterioration of the aggregate generational current account indicates an expectation of precisely that fact. For example, the military coup in 1961 entailed that Korea experienced a real constraint on its external accounts because of the anticipation of curtailed aid inflows. Also, the aggregate generational current account shows that the conventionally meas ured Korean external deficits of the 1960s and 1970s were not as profound as one might have thought.
Our constructions are benchmarks. As we have emphasized, these measures have meaning only when compared with alternative economic and military policies. The current spate of research on generational accounts has led the US Office of Manage ment and Budget recently to report the federal budget deficit using both the conven tional measure and generational accounts. We hope our own work on a generational measure of the external deficit will spur further empirical research into macroeconomic statistics based on economic fact, not accounting fiction.
Appendix 1: Description of the Data
The data on the net foreign assets of Korea were constructed from the Bank of Korea's Economic Statistics Yearbook. Table 4 is entitled "Monetary Survey" and reports foreign assets and foreign liabilities denominated in won. We used the end-of-period market exchange rate from the International Monetary Fund's International Financial Statistics to convert these values into current dollars; we took into account the mon etary reform in the early 1960s that changed the currency from hwan into won. The data on foreign assets and liabilities denominated in foreign currencies are reported in Table 118 of the Bank of Korea's Economic Statistics Yearbook; these data are already reported in dollars. The value of the assets of the central bank are also included in the net international investment position of Korea; these data include the value of the Bank of Korea's gold stocks, and they are reported in dollars in Table 116 of the Economic Statistics Yearbook.
Aggregate data on inward and outward foreign direct investment are reported in dollars in the balance of payments table under the category "long-term capital." They are found in Table 106 of the Economic Statistics Yearbook. The data are reported in dollars and are disaggregated by host country for outward Korean foreign direct investment; they are found in Table 119 of the Economic Statistics Yearbook. We used disaggregated data on Southeast Asia, Oceania, Europe, North America, Latin America, Mid-Asia, and Africa for Korean outward foreign direct investment. The data were adjusted for changes in the market value of assets using stock market indices (or GDP deflators) and nominal exchange rates available in International Financial Statistics. We used data from Japan for Southeast Asian investment, those from the United States of America for North American investment, those from Germany for European investment, and those from Australia for investment in Oceania. We used the Saudi Arabian GDP deflator for Mid-Asian investment because Saudi Arabia has no stock market. We used GDP deflators from Liberia to construct direct investment in Africa and data on Panama to construct direct investment in Latin America for the same reason. Data on inward foreign direct investment were adjusted for changes in the Korean stock market using data from Economic Statistics Yearbook.
Since all data are expressed in dollars, we used the long-term Treasury Bill rate in the United States of America, as reported in International Financial Statistics, for the present-value calculations. For the present-value calculations that extend beyond 1994, we assumed that nominal American interest rates are constant into the indefinite future. The data on Korea's conventional current account are from the balance-of payments tables in various issues of Economic Statistics Yearbook.
The data on economic aid to Korea are reported in Table 152 in the Bank of Korea's Economic Statistics Yearbook. They are reported in dollars, and we capitalized the values that are reported in the first column of that table. In order to avoid double counting, we subtracted the value of current aid received in a given year because we assumed that shows up as foreign exchange assets in that year. The data on military aid came from the table on page 31 of Hwang et al. (1990) . We summed the three columns labeled MAP (Military Assistance Program), MASF (Military Assistance Service Fund), and IMET (International Military Education and Training) for the subcategory covering aid accruing only to Korea.
The data used to construct the savings rates for each cohort were drawn from the Republic of Korea's National Statistical Office's Annual Report on the Family Income and Expenditure Survey. We used the difference between columns entitled "Income" and "Expenditures" to determine savings for a cohort. Estimates of the 1993 populations of each cohort are reported in the United Nations' Statistical Yearbook for Asia and the Pacific for 1994.
